Methods and Applications in Reservoir Geophysics Edited by David H. Johnston Methods and Applications in Reservoir Geo physics
) not only demonstrates the value of geophysics in reservoir management but also shows how to apply geophysical technologies more effectively in reservoir studies. The chapter editors have selected more than 40 papers from SEG and other journals and have added 13 new contributions. In the reservoir-engineering tutorial, geophysicists will discover a rich source of information on issues and data that are critically important to the engineer. In the geophysics tutorial, the engineer and the geophysicist will find explanations of the tools and data discussed in the book's case studies. Each chapter then focuses on a different phase of field life: exploration appraisal, development planning, and production optimization. Geophysics is used in each of those stages to help address the critical technical issues and business decisions that the reservoir-management team faces. The case studies demonstrate the processes, methods, and techniques used in reservoir geophysics, not just the results. The last chapter explores the road ahead and emerging technologies that define the future of reservoir geophysics. This book will be valuable for geophysicists, engineers, and all members of the reservoir-management team who want to ensure that the correct data are used to maximize reserves, optimize recovery, and contain costs.
■ INVESTIGATIONS IN GEOPHYSICS SERIES ■ INVESTIGATIONS IN GEOPHYSICS SERIES Magnetotellurics in the Context of the Theory of Ill-posed Problems
Mark N. Berdichevsky and Vladimir I. Dmitriev This volume serves as an introduction to modern magnetotellurics originating with the pioneering work of Tikhonov and Cagniard. It presents a comprehensive summary of theoretical and methodological aspects of magnetotellurics. It provides a bridge between textbooks on electrical prospecting and numerous papers on magnetotelluric methods scattered among various geophysical journals and collections. The book has been written in the terms of the theory of ill-posed problems and contains a special chapter encouraging readers to master the elements of this theory that defines the philosophy of the physical experiment. The book thus offers the connected and consistent account of the principles of magnetotellurics from that single viewpoint. The book also brings together developments from many sources and involves some little-known results developed in Russia in Tikhonov's magnetotellurics school. Of particular interest are concluding chapters of the book that demonstrate the potential of magnetotellurics in oil and gas surveys, including discovery of the Urengoy gas field in Western Siberia, one of the largest gas fields in the world. This potential also is revealed in studies of the earth's crust and upper mantle. Öz Yilmaz has expanded his original volume on processing to include inversion and interpretation of seismic data. In addition to the developments in all aspects of conventional processing, this two-volume set represents a comprehensive and com plete coverage of the modern trends in the seismic industry -from time to depth, from 3D to 4D, from 4D to 4C, and from isotropy to anisotropy.
■ ■ ■ INVESTIGATIONS IN GEOPHYSICS SERIES Seismic Inversion Gerald T. Schuster
This book describes the theory and practice of inverting seismic data for the subsurface rock properties of the earth. The primary application is for inverting reflection and/or transmission data from engineering or exploration surveys, but the methods described can also be used for earthquake studies. Seismic Inversion will be of benefit to scientists and advanced students in engineering, earth sciences, and physics. It is desirable that the reader has some familiarity with certain aspects of numerical computation, such as finite-difference solutions to partial differential equations, numerical linear algebra, and the basic physics of wave propagation. For those not familiar with the terminology and methods of seismic exploration, a brief introduction is provided. To truly understand the nuances of seismic inversion, we have to actively practice what we preach (or taught). Therefore, computational labs are provided for most of the chapters, and some field data labs are given as well.
Elements of 3D Seismology, third edition Christopher L. Liner
Elements of 3D Seismology, third edition is a thorough introduction to the acquisition, processing, and interpretation of 3D seismic data. This third edition is a major update of the second edition and all sections have been updated. Sections dealing with interpretation have been greatly revised in accordance with improved understanding and availability of data and software. Practice exercises have been added, as well as a 3D seismic survey predesign exercise. Discussions include: conceptual and historical foundations of modern reflection seismology; an overview of seismic wave phenomena in acoustic, elastic, and porous media; acquisition principles for land and marine seismic surveys; methods used to create 2D and 3D seismic images from field data; concepts of dip moveout, prestack migration, and depth migration; concepts and limitations of 3D seismic interpretation for structure, stratigraphy, and rock
■ GEOPHYSICAL DEVELOPMENTS SERIES
property estimation; and the interpretation role of attributes, impedance estimation, and AVO. This book is intended as a general text on reflection seismology, including wave propagation, data acquisition, processing, and interpretation and will be of interest to entry-level geophysicists, experts in related fields (geology, petroleum engineering), and experienced geophysicists in one subfield wishing to learn about another (e.g., interpreters wanting to learn about seismic waves or data acquisition).
Seismic Petrophysics in Quantitative Interpretation

Lev Vernik
Exploration and characterization of conventional and unconventional reservoirs using seismic technologies are among the main activities of upstream technology groups and business units of oil and gas operators. However, these activities frequently encounter difficulties in quantitative seismic interpretation due to remaining confusion and new challenges in the fast developing field of seismic petrophysics.
Seismic Petrophysics in Quantitative Interpretation shows how seismic interpretation can be made simple and robust by integration of the rock physics principles with seismic and petrophysical attributes bearing on the properties of both conventional (thickness, net/gross, lithology, porosity, permeability, and saturation) and unconventional (thickness, lithology, organic richness, thermal maturity) reservoirs. Practical solutions to existing interpretation problems in rock physicsbased amplitude versus offset (AVO) analysis and inversion are addressed in the book to streamline the workflows in subsurface characterization. Although the book is aimed at oil and gas industry professionals and academics concerned with utilization of seismic data in petroleum exploration and production, it could also prove helpful for geotechnical and completion engineers and drillers seeking to better understand how seismic and sonic data can be more thoroughly utilized. With the increased resolution power of many geophysical methods, we are seeing direct evidence of seeps on a wide variety of data, including conventional seismic. New methods and technology have also evolved to better measure and detect seeps and their artifacts and reservoir charge and to map migration and remigration routes. In addition, detection of seepage is important for minimizing the risks associated with shallow gas drilling hazards, ensuring platform stability, and preventing well blow-outs. This volume (SEG Geophysical Developments Series No. 16 ) is organized into three sections, each with a different focus. The first section, "Descriptions and Observations of Seeps," includes field studies, observations of seep environments, migration systems, and use of modern sampling techniques. The second section, "Science of SeepageMethodology," discusses new techniques including DNA sampling, use of biomarkers, neural network analysis, and remote multispectral analysis. The final section, "Implications of Seeps," shows how seeps may be used to reduce prospect risk and assess risk elements such as trap seal and fault leakage. This volume, copublished by SEG and AAPG, is intended to be a landmark reference for understanding seep occurrences and demonstrating the development and use of new technologies to image them with a focus on exploration and field development applications. It will be a valuable reference to geologists, geophysicists, and petroleum engineers everywhere.
E-mail books@seg.org to be notified when these titles are available or subscribe to the Publications Quarterly eNewsletter (www.seg.org/newsletters) to keep up with the latest news on all of SEG's publications, journals, and the SEG Wiki.
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Advances in Near-surface Seismology and Groundpenetrating Radar
Edited by Richard D. Miller, John H. Bradford, and Klaus Holliger Advances in ) is a collection of original papers by renowned and respected authors from around the world. Technologies used in the application of near-surface seismology and ground-penetrating radar have seen significant advances in the last several years. Both methods have benefited from new processing tools, increased computer speeds, and an expanded variety of applications. This book, divided into four sections -"Reviews," "Methodology," "Integrative Approaches," and "Case Studies" -captures the most significant cutting-edge issues in active areas of research, unveiling truly pertinent studies that address fundamental applied problems. This collection of manuscripts grew from a core group of papers presented at a postconvention workshop, "Advances in Near-surface Seismology and Ground-penetrating Radar," held during the 2009 SEG Annual Meeting in Houston, Texas. This is the first cooperative publication effort between the near-surface communities of SEG, AGU, and EEGS. It will appeal to a large and diverse audience that includes researchers and practitioners inside and outside the nearsurface geophysics community.
Geophysical Characterization of Gas Hydrates
Edited by Michael Riedel, Eleanor C. Willoughby, and Satinder Chopra The occurrence of gas hydrates in large quantities worldwide and their immense energy potential have prompted concerted efforts into their exploration and understanding over the last many years. During this time, geophysical characterization of natural gas-hydrate occurrences by seismic and other methods have gained prominence, and such studies have been reported from time to time. However, no compilation of such studies was ever attempted. This SEG publication, Geophysical Characterization of Gas Hydrates (Geophysical Developments No. 14) , is the first book on the topic that focuses on documenting various types of geophysical studies that are conducted for the detection and mapping of gas hydrates. The editors have organized 20 papers as individual chapters into five sections, along with a brief introductory chapter for each section. Section 1 has two chapters that serve as introduction and motivation for geophysical investigations into gas hydrates. Section 2 on seismic imaging includes five chapters that discuss several seismic techniques with applications to various geologic settings. These comprise the indicators of gas hydrates in marine data such as BSRs, the use of AVO, seismic inversion, fullwaveform inversion, VSPs, and multicomponent data in the assessment, detection, and quantification of gas hydrates. As the occurrence of gas-hydrate deposits affect the physical and chemical properties of the host sediments, various additional geophysical techniques, including electromagnetics, magnetics, and infrared imaging, are used for their detection, and these comprise Section 3. Section 4 discusses borehole methods aimed at characterization of gas-hydrate environments and includes the conventional log-based measurements, special logging measurements such as NMR, and logging-while-drilling and measurement-while-drilling applications. Because of their higher vertical resolution, such measurements serve as useful calibration points that are required for accurate analysis. Finally, Section 5 discusses rockphysics modeling and gas-hydrate laboratory studies. Although rockphysics modeling helps link log measurements with seismic reflection profiles for estimating gas-hydrate concentrations, creation of artificial gas-hydrate-bearing sediments using different techniques is also necessary, for instance, when characterizing engineering properties of gas-hydrate-bearing sediments. The contributing authors for the different chapters are experts and well-known researchers in their respective fields. The book will be of interest to geophysicists, petroleum geologists, geochemists, and those enthusiastic minds that seek the unknown in the field of energy resources.
Seismic True-amplitude Imaging Jörg Schleicher, Martin Tygel, and Peter Hubral
A rich literature exists on computational methods based on wave equations for seismic imaging and earth-parameter estimation. Somewhat lost in the advance to progressively more sophisticated computational techniques are the intuitive ideas with roots that reach back to Hagedoorn and are based on ray theory, the geometry of data, and the geometry of wave propagation. In Seismic True-amplitude Imaging (SEG Geophysical Developments Series No. 12 ), the authors demonstrate that those simple ideas also lead to a broad description of the structure of the earth's interior and the changes in medium parameters across reflectors. Demonstrations in the open literature of the efficacy of their methods abound. Now those ideas have been collected and reorganized. The book gives a pictorial presentation of the basic principles of Kirchhoff-type imaging and proceeds to a comprehensive treatment of its kinematic and dynamic aspects. The text is a valuable addition to the library of anyone interested in the theory and practices of seismic data processing for imaging and parameter estimation with all its attendant processes. (SEG Geophysical Developments No. 11) , the authors introduce the physical basis, mathematical implementation, and geologic expression of modern volumetric attributes including coherence, dip/azimuth, curvature, amplitude gradients, seismic textures, and spectral decomposition. The authors demonstrate the importance of effective color display and sensitivity to seismic acquisition and processing. Examples from different basins illustrate the attribute expression of tectonic deformation, clastic depositional systems, carbonate depositional systems and diagenesis, drilling hazards, and reservoir characterization. The book is illustrated generously with color figures throughout. Seismic Attributes will appeal to seismic interpreters who want to extract more information from data; seismic processors and imagers who want to learn how their efforts impact subtle stratigraphic and fracture plays; sedimentologists, stratigraphers, and structural geologists who use large 3D seismic volumes to interpret their plays within a regional, basinwide context; and reservoir engineers whose work is based on detailed 3D reservoir models. Copublished with EAGE. 
Hardrock Seismic Exploration
Edited by David W. Eaton, Bernd Milkereit, and Matthew H. Salisbury Seismic methods have excellent depth pene tration and resolving power for deep explo ration in hardrock terranes. Through integrated case histories and introductory chapters on the basic principles of seismic acquisition, processing, modeling, and interpretation techniques, this book strikes a fine balance among tutorial, review, application, and future research directions, emphasizing the growing importance of seismic exploration methods in the hardrock environment ("old" techniques applied to "new" targets). Researchers interested in high-resolution applications of crustal seismology, geophysicists involved with mineral exploration and devel opment, geotechnical engineers, and seismic processors will find this book an invaluable aid in the challenges of seismic exploration of hardrock terranes. This book gives readers the tools to start designing 3D seismic surveys. The substantial experiences of the authors in designing and acquiring land 3D seismic surveys make this a practical and useful book. Readers are expected to have a general work ing knowledge of 2D seismic data acquisition, processing, and interpretation. Some 3D experience is helpful but is not necessary to understand this material. Practical exercises are included to facilitate understanding of the subject matter. Some geophysicists may want to enhance their knowledge of 3D design by reading papers concerning their particular special interests. A reference list and a collection of other recommended reading are included. A searchable CD of the entire contents of the book also is included. This volume is intended to give the geophysical signal analyst sufficient material to understand the usefulness of data covariance matrix analysis in the processing of geophysical signals. A background of basic linear algebra, statistics, and fundamental random signal analysis is assumed. This reference is unique in that the data vector covariance matrix is used throughout. Rather than dealing with only one seismic data-processing problem and presenting several methods, the concentration in this book is on only one fundamental methodology -analysis of the sample covariance matrixpresenting many seismic data problems to which the methodology applies. This volume should interest many researchers, providing a method amenable to many distinct applications. The first eight chapters establish the geologic framework and consist of review papers written by recognized experts in carbonate generation, rock properties, sequence stratigraphy, seismic stratigraphy, and structural deformation. The last 10 chapters illustrate the seismic expression of carbonate terranes through carefully chosen case studies drawn from the United States, Venezuela, Norway, China, Saudi Arabia, Italy, and the Bahamas, augmented by two studies of seismic signal-to-noise problems specific to carbonates. A recurring theme in each of these case studies is the importance of integrating seismic and petrophysical control with geologic models to better predict carbonate facies quality and distribution. This book is destined to become a well-worn reference volume for every geologist, geophysicist, and engineer involved in the exploration or exploitation of carbonate reservoirs. 19, provides essential background information about anisotropic wave propagation, introduces efficient notation for transversely isotropic (TI) and orthorhombic media, and identifies the key anisotropy parameters for imaging and amplitude analysis. To gain insight into the influence of anisotropy on a wide range of seismic signatures, exact solutions are simplified in the weak-anisotropy approximation. Particular attention is given to moveout analysis and P-wave time-domain processing for transverse isotropy with a vertical (VTI) and tilted (TTI) symmetry axis. Description of the amplitude-variation-with-offset (AVO) response of P-and S-waves in TI media shows that anisotropy may cause serious distortions in both the reflection coefficient and geometrical-spreading factor. The far-reaching benefits of anisotropic processing methods are demonstrated on synthetic examples and field data. (SEG Geophysical References Series No. 18) , brings the subject up to the present. Emphasis is placed on practical applications of multicomponent seismic technology, with chapters dedicated to data-acquisition procedures, data-processing strategies, techniques for depth-registering P and S data, rock-physics principles, joint interpretations of P and S data, and numerous case histories that demonstrate the value of multicomponent data for evaluating onshore and offshore prospects. All forms of multicomponent seismic data are considered -three component, four component, and nine component. Interpretation focuses on elastic wavefield seismic stratigraphy, in which a seismic interpreter gives the same weight to S-wave data as to P-wave data when defining seismic sequences and seismic facies. S-wave splitting in fractured media and other key theoretical concepts are supported by numerous data examples. The book will be of interest to researchers in multicomponent seismic technology and to explorationists who have to locate and exploit energy resources. The book will be appreciated by those who shun mathematical theory because it explains principles and concepts with real data rather than with mathematical equations.
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Seismology of Azimuthally Anisotropic Media and Seismic Fracture Characterization Ilya Tsvankin and Vladimir Grechka
Because most sedimentary rocks encountered in oil and gas exploration are effectively anisotropic, it is imperative to properly estimate seismic anisotropy and incorporate it into data-processing and imaging algorithms. Seismology of Azimuthally Anisotropic Media and Seismic Fracture Characterization (SEG Geophysical References Series No. 17 ) presents a systematic analysis of seismic signatures for azimuthally anisotropic media and describes anisotropic inversion/processing methods for wide-azimuth reflection data and VSP (vertical seismic profiling) surveys. The main focus is on kinematic parameter-estimation techniques operating with P-waves as well as with the combination of PP and PS (mode-converted) data. The part devoted to prestack amplitudes includes azimuthal AVO (amplitude variation with offset) analysis and a concise treatment of attenuation coefficients, which are highly sensitive to the presence of anisotropy. Discussion of fracture characterization is based on modern effective media theories and illustrates both the potential and limitations of seismic methods. Field-data examples highlight the improvements achieved by accounting for anisotropy in seismic processing, imaging, and fracture detection. 
Edited by the Editors of Geophysics
In celebration of the 75th year of publication, the Geophysics editorial team invited a col lection of papers written by well-recognized experts in various areas of exploration geophysics. These invited papers not only form part of the present book, but they also appear in the September-October 2010 special section of the journal. The book also will be helpful to scientists and engineers in other disciplines who use digital signal processing to analyze and image wave-motion data in remote-detection applications. The methods described are important in optical imaging, video imaging, medical and biological imaging, acoustical analysis, radar, and sonar.
Problems in Exploration Seismology and their Solutions Lloyd P. Geldart and Robert E. Sheriff
This book is designed for students and for geo physicists who have forgotten the basic theory required to solve practical problems. Geophysical texts often provide problems, but this book is unique in that it provides solutions also. The authors give a summary of the basic theory required to solve each problem. The 212 problems cover a wide range, including least-squares methods, choosing velocities for various situations, z-transforms, determining 2D and 3D field geometries, and solving processing and interpretation problems. 
Encyclopedia of Exploration Geophysics Edited by Vladimir Grechka and Kees Wapenaar
The Encyclopedia of Exploration Geophysics, edited by Vladimir Grechka and Kees Wapenaar, includes contributions of textbook-and tutorial-style articles on any topic of exploration and development geophysics. Articles are written either at an introductory level, accessible to students and practicing geophysicists who wish to learn an unfamiliar exploration subject, or at a more advanced level intended for readers who already have some working knowledge and would like to deepen and extend it. The papers are published online in SEG's Digital Library after each is approved, edited, and composed. A print version of the Encyclopedia will be produced after most of the content appears online (Geophysical Reference Series No. 20) . When the project is completed, the Encyclopedia will provide a collection of concise, up-to-date, application-oriented articles covering all areas of exploration geophysics.
E-book eISBN 978-1-56080-302-7 Download the articles from library.seg.org.
■ ■ ■ GEOPHYSICAL REFERENCES SERIES ■ GEOPHYSICAL REFERENCES SERIES
Handbook of Poststack Seismic Attributes Arthur E. Barnes
The Handbook of Poststack Seismic Attributes is a general reference for poststack seismic attributes. It discusses their theory, meaning, computation, and application, with the goal of improving understanding so that seismic attributes can be applied more effectively. The chapters of the book build upon each other, and progress from basic attributes to more involved methods. The book introduces the ideas that underlie seismic attributes, and reviews their history from their origins to current developments. It examines attribute maps and interval statistics; complex trace attributes; 3D attributes that quantify aspects of geologic structure and stratigraphy, primarily dip, azimuth, curvature, reflection spacing, and parallelism; seismic discontinuity attributes derived through variances or differences; spectral decomposition, thin-bed analysis, and waveform classification; the two poststack methods that purportedly record rock properties -relative acoustic impedance through recursive inversion, and Q estimation through spectral ratioing; and multi-attribute analysis through volume blending, cross-plotting, principal component analysis, and unsupervised classification. The book ends with an overview of how seismic attributes aid data interpretation, and discusses bright spots, frequency shadows, faults, channels, diapirs, and data reconnaissance. A glossary provides definitions of seismic attributes and methods, and appendices provide background mathematics. The book is intended for reflection seismologists engaged in petroleum exploration, including seismic data interpreters, data processors, researchers, and students. Since the first edition of 3D Seismic Survey Design appeared in 2002, seismic data acquisition has seen many changes, most of which have been captured in this second edition. This book by Gijs Vermeer describes in detail the properties of 3D acquisition geometries and shows how these properties naturally lead to the 3D symmetric sampling approach to 3D survey design. Many examples from the literature are used to illustrate good and less good choices of acquisition parameters. The link between survey parameters and noise suppression as well as imaging is an intrinsic part of the contents. This book should be of great interest to the designer of 3D seismic surveys, but also to every geophysicist who uses 3D seismic data to retrieve accurate information on the properties of the subsurface. Exploration case histories ranging from classical salt interpretations to state-of-theart gravity and magnetic gradiometry inves tigations are brought together in this CD, which was first published as a profusely illustrated 17-×11-inch volume in 1998. Intended as a reference for exploration geoscientists, this collection of 24 papers includes regional tectonic and basin-analysis approaches to gravity and magnetic data as well as play, prospect, and field studies. The geographic scope is worldwide -the Gulf Coast, United Kingdom, West Siberia, offshore East Asia, and more. The technical papers are supplemented by commentary from diverse representatives of the gravity and magnetics community on how to attack exploration problems. Short features cover fundamental aspects of the geologic meaning of gravity and magnetic expressions. Some of these provide historical perspective on the use of the tools. A specialized glossary and annotated bibliography are provided to give the nonspecialist the resources to apply these data at all levels in a modern exploration environment. Copublished with AAPG. Xin-Ping Chen, Quanming Huo, Jiandong Lin, Yang Wang, Fenjin Sun, Wuzhong Li, and Guizhong For information on submitting your ideas, e-mail publications@seg.org.
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Geological Interpretation of Aeromagnetic Data David J. Isles and Leigh R. Rankin
In addition to covering the basic physics of magnetic anomalies and chemistry of magnetization in rocks, this book on CD features three expansively worked examples illustrating the integration of aeromagnetics and geology in terrains ranging from Archaean 'granite-greenstone' to Phanerozoic sedimentary basins. It generously illustrates modern imagery and the basic steps in the integration and interpretation process. Based on the short course "Geological Interpretation and Structural Analysis of Aeromagnetic Data" conducted by the authors since 1995, the book aims to provide readers with the basic qualitative observation and interpretation skills necessary for integration of aeromagnetics with geology. It is suited to both explorers and mappers and covers the basic targeting concepts used in mineral, hydrocarbon, and groundwater exploration. This book is a practical manual for aeromagnetic interpretation written primarily for geologists. It is copublished by ASEG and SEG. 
Fundamentals of Gravity Exploration Thomas R. LaFehr and Misac N. Nabighian
Fundamentals of Gravity Exploration (Geophysical Monograph Series No. 17) covers a full range of gravity-exploration topics, including first principles, field instrumentation and operations, rock densities and density contrasts, data reduction, methods of interpretation, and geologic examples. The subject matter includes inversion and an appendix on the Fourier transform. This book will help students to efficiently gain knowledge and appreciation for the method, and it will provide experienced earth scientists with a valuable addition to their exploration libraries, both for reference and understanding of this important method. 
First Steps in Seismic Interpretation Donald A. Herron
In his classic text Seismic Prospecting for Oil, C. Hewitt Dix remarked that the correlation of one reflection record with another, that is, the interpretation of seismic data, is a procedure that "can hardly be described in words." First Steps in Seismic Interpretation (Geophysical Monograph Series No. 16 ) is a book about fundamental concepts and practices of seismic interpretation that attempts to achieve such a description. Intended for beginning interpreters, this book approaches interpretation via synthesis of concepts and practical applications rather than through formal treatment of basic physics and geology. It is based on the author's personal experience as a seismic interpreter and is organized along the lines of notes from interpretation classes that he designed and teaches. Sam introduces each chapter with a caricature of himself (an interpretation of his own "reflection," if you will, created by the talented artist David Carman), and in the epilogue, he offers a special gift to his friends in data processing. This book can be read and enjoyed by anyone who has ever interpreted even a single seismic line, by eager students who aspire to be interpreters, and by nongeoscientists who presume that they know how interpreters think. In Edge and Tip Diffractions: Theory and Applications in Seismic Prospecting (SEG Geo physical Monograph Series No. 14), the theo retical framework of the edge and tip wave theory of diffractions has been elaborated from fundamental wave mechanics. Seismic diffractions are inevitable parts of the recorded wavefield scattered from complex structural settings and thus carry back to the surface information that can be exploited to enhance the resolution of details in the underground. The edge and tip wave theory of diffractions provides a physically sound and mathematically consistent method of computing diffraction phenomena in realistic geologic models. In this book, theoretical derivations are followed by their numerical implementation and application to real exploration problems. The book was written initially as lecture notes for an internal course in diffraction modeling at Norsk Hydro Research Center, Bergen, Norway, and later was used for a graduate course at Novosibirsk State University in Russia. The material is drawn from several previous publications and from unpublished technical reports. Edge and Tip Diffractions will be of interest to geoscientists, engineers, and students at graduate and Ph.D. levels. 
Fundamentals of Geophysical Interpretation Laurence R. Lines and Rachel T. Newrick
Fundamentals of Geophysical Interpretation, SEG Geophysical Monograph Series No. 13, is a practical handbook for the petroleum geophysicist. Fundamental concepts are explained using heuristic descriptions of seismic modeling, deconvolution, depth migration, and tomography. Pitfalls in processing and contouring are described briefly. Applications include petroleum exploration of carbonate reefs, salt intru sions, and overthrust faults. The book includes past, present, and possible future developments in time-lapse seismology, borehole geophysics, multicomponent seismology, and integrated reservoir characterization. 
The Microtremor Survey Method Hiroshi Okada; translated by Koya Suto
The earth is full of geophysical signals. Passive geophysical methods such as gravity, magnetic, and magnetotelluric surveys detect these signals. The microtremor survey method listens to the natural seismic signals from road traffic, machinery, ocean waves, and meteorological sources and analyzes for subsurface acoustic properties, in particular the shear-velocity profile for the earth at a scale of a few meters to a few kilometers. The required instrumentation is simple and can be applied where conventional seismic surveying is difficult, particularly in urban areas. This book describes the nature of the microtremor noise field, the use of appropriate surface arrays of geophones, and the two principal classes of array-processing techniques (high-resolution beamforming and the spatial autocorrelation method, or SPAC). Applications of the method exist in earthquake-hazard site zonation and in engineering seismic investigations. This is the first comprehensive textbook of the microtremor survey method written in English. The translation and publication from the original Japanese text have been a joint project of SEG, the SEG of Japan, and the Australian SEG. Robinson and Dean Clark questions a basic assumption of the scientific method -that new theories or experimental results are communicated effectively by traditional methods (e.g., presentations at professional meetings or publication in a peer-reviewed journal) -and suggests that the scientific method needs to be applied to the scientific method itself to find out if other styles of communication might work better. In a highly entertaining format, the book uses the enormously popular fictional characters created by Sir Arthur Conan Doyle to unravel and explain the historical underpinnings of remote sensing. The extended appendices guarantee that all of the science of remote sensing is included in this book of "scientific fiction." The story covers more than 2000 years, beginning with Pythagoras in ancient Greece and ending with Einstein's first article on relativity in 1905. Light-years beyond a traditional science textbook, this detective story set in 1905 will teach students of all ages about the exciting journey of scientific discovery. 
■ GEOPHYSICAL MONOGRAPH SERIES ■ GEOPHYSICAL MONOGRAPH SERIES Reflection Coefficients and Azimuthal AVO Analysis in Anisotropic Media
Andreas Rüger
Observing offset-dependent seismic reflectivity has proved to be a valuable exploration tool for the direct detection of hydrocarbons. This monograph provides a comprehensive review of reflection coefficients and their approximations in isotropic media, followed by an in-depth discussion of reflection amplitudes in anisotropic media. No prior knowledge of seismic anisotropy is assumed, and considerable effort is spent to introduce wave propagation and medium parameterizations useful for surface seismic applications in the presence of anisotropy. The first anisotropic model discussed here is transverse isotropy with a vertical axis of symmetry (VTI media), typically used to describe shale sequences. The study of the VTI reflection coefficients then is extended to transverse isotropy with a horizontal axis of symmetry (HTI) -the symmetry system that describes a system of parallel vertical cracks. Analysis of the "Shuey-type" approximate HTI P-wave reflection coefficient makes it possible to devise fracture-detection algorithms based on the inversion of azimuthal differences of the P-wave AVO gradient. The monograph also presents analysis of shear-and convertedwave reflection coefficients for HTI and orthorhombic models, discusses practical aspects of applying the azimuthal AVO analysis, and mentions some promising recent results. 
The Boundary Element Method in Geophysics Shi-zhe Xu
The boundary element method (BEM) divides only the boundaries of the region under investigation into elements, so it diminishes the dimensionality of the problem, e.g., the 3D problem becomes a 2D problem, and the 2D problem becomes a 1D problem. This simplifies inputting the model into a computer and greatly reduces the number of algebraic equations. The advantage of this is even more evident for some 3D and infinite regional problems that often are encountered in geophysics. Originally published in China, this well-organized book is likely the most comprehensive work on the subject of solving applied geophysical problems. Basic mathematical principles are introduced in Chapter 1, followed by a general yet thorough discussion of the BEM in Chapter 2. Chapters 3 through 7 introduce the applications of BEM to solve problems of potential-field continuation and transformation, gravity and magnetic anomalies modeling, electric resistivity and induced polarization field modeling, magnetotelluric modeling, and various seismic modeling problems. Finally, in Chapter 8, a brief discussion is provided on how to incorporate the BEM and the finite-element method (FEM) together. In each chapter, detailed practical examples are given, and comparisons to both analytic and other numerical solutions are presented. This is an excellent book for numerically oriented geophysicists and for use as a textbook in numerical-analysis classes. 
Theory and Application of Spectral Induced Polarization Yanzhong Luo and Guiqing Zhang
The authors review spectral induced polarization theory and describe some of the SIP method's applications through a discussion of their research in the People's Republic of China. In the first of four chapters, they discuss the electrochemical basis of SIP, offering proof of the validity of using the Cole-Cole model for describing complex resistivity spectra. In Chapter 2, which addresses the SIP forward problem, the authors describe the scale-modeling laws for SIP, various forward algorithms, the behavior and variation laws of SIP anomalies, and effective SIP parameters. Chapter 3 discusses SIP inversion methods, including several methods of calculating the intrinsic spectral parameters of a polarizable body. In Chapter 4, the authors describe their field tests applying the SIP method to prospecting for ore bodies and oil and gas reservoirs. The material is introduced in part through a reprinting of a 1959 paper by volume editor James R. Wait, "The Variable Frequency Method."
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A Handbook for Seismic Data Acquisition in Exploration Brian J. Evans
This illustration-rich book explains a broad spectrum of seismic data acquisition operations from a fundamental and practical standpoint, ranging from land to marine 2D methods to 3D seismic methods. The book explains why we use the seismic method in exploration and is written in a manner palatable to geologists, field crews, exploration managers, petroleum engineers, and geophysicists. The book is written by a senior lecturer at a university and is ideal for use as a text in educational settings. It opens with a brief history of the origins of the seismic method. It explains how to understand what we see on shot records. It examines the problem of noise and how to improve seismic signals using geophone and hydrophone arrays. Other discussions cover land and marine receiver equipment, available energy sources, fundamental stacking methods as an approach to understanding operations of seismic instrumentation, basic geodetic systems, and the use of GPS systems. Each chapter concludes with exercises designed to emphasize problems of recording field data, including setting up survey parameters. 
Fundamentals of Seismic Tomography Tien-when Lo and Philip Inderwiesen
This tutorial or practical guide on seismic tomography is aimed at an audience familiar with basic seismology concepts and calculus. The intent is to provide the reader with a fundamental understanding of both seismic-ray tomography and seismic-diffraction tomography. Case studies illustrate processing methodology, basic interpretation technique, and pitfalls. After reading through this presentation, one will have a greater understanding of and appreciation for seismictomography articles found in the literature. The authors' wisdom regarding pitfalls in interpretation is born of experience, not all of which was pleasant. Their work will be appreciated by all explorationists who have found that the earth's crust and its seismic events are not well ordered. This monograph's unique style makes delightful reading. Modeling of seismic wave propagation is a core component in almost every aspect of exploration seismology, ranging from survey design methods to imaging and inversion algorithms. The last time SEG published a reprint volume on numerical modeling was in 1990. Since then, the last two decades has seen a step change in the application and use of "full wave equation" modeling methods enabled by the tremendous increase in available computational power. Full waveform inversion, reverse time migration and 3D elastic finitedifference synthetic data generation are examples of modeling applications that are currently having a fundamental impact on our business. In Numerical Modeling of Seismic Wave Propagation: Gridded Two-way Wave-equation Methods, readers will find many of the well-known and referenced papers from the exploration seismic community as well as some of the key papers that have impacted other fields of seismology. Because the modeling literature is vast, we have limited the scope of the reprint volume to papers over the last two decades on modeling methods based on the full wave equation. The reprint volume will be of particular interest to researchers and practitioners interested in modeling methods and their applications. The searchable CD includes the 114-page book of abstracts and the full papers. (SEG Geophysics Reprint Series No. 25) , the editors bring together works published since the early 1980s, striking a balance between algorithm development and estimation of subsurface velocity and anisotropy parameters. In that time span, a radical change has occurred in the way seismic processing has delivered a subsurface image. The traditional purely compartmentalized approach has been superseded by a multidisciplinary collaborative workflow to build iteratively a subsurface velocity model suitable for detailed and quantitative imaging. Works that have had the most practical industrial application are emphasized rather than assessing all approaches equally. Hence, the bias is away from R & D and toward industrial practice. Because of the distribution of papers in this reprint edition, split between migration algorithm and velocity-estimation techniques, this volume will appeal to processing specialists and interpretation geoscientists alike. (SEG Geophysics Reprint Series No. 23 ). This book covers 55 years of fascinating scientific discovery -from the time when geophysicists argued over whether it was even possible to see multiple reflections in seismic data to the very latest developments in data-driven multiple-attenuation methods. Several challenges have renewed interest in multiple attenuation. These result from (1) the industry trend to deep water, (2) complex multidimensional heterogeneous media, (3) ocean-bottom acqui sition, and (4) 3D data requirements on towed-streamer data. To meet these challenges, new dataacquisition and multiple-removal technologies are on the horizon. This book provides the background to help geoscientists make the most of these coming developments. The opening chapter presents papers of historical interest, and the volume concludes with a speculative chapter about multiples used as signal. In between are seven chapters that cover unique aspects of multiple-attenuation technology, including deconvolution, moveout discrimination, data-driven prediction, practical issues, and tutorials and case histories. The volume includes a new tutorial that introduces and contrasts the two main approaches to data-driven multiple prediction. All geoscientists who work with seismic-reflection data will find this volume useful. Seismic survey designers will learn how field parameters affect various multiple-attenuation methods. Seismic data processors will find discussions of the advantages, disadvantages, and limitations of different algorithms. The volume will help seismic data interpreters to understand multiple attenuation so they can better judge whether that puzzling event is a primary or a residual multiple. The book is also an indispensable reference source for researchers, students, and geophysical software developers. 
■ ■ ■ GEOPHYSICS REPRINT SERIES ■ GEOPHYSICS REPRINT SERIES
3-D Seismic Exploration
Edited by Robert J. Graebner, Bob A. Hardage, and William A. Schneider The 3D seismic method evolved as a natural outgrowth of 2D seismic exploration. This reprint volume attempts to chronicle both the evolution and the state-of-the-art of the 3D seismic method. Papers selected for this volume sample the literature from the early 1970s through 1998. They were drawn primarily from Geophysics, Geophysical Prospecting, The Leading Edge, and First Break. From these journals and publications alone, more than 200 candidate articles were identified dealing with some aspect of 3D seismic exploration. Selection criteria included historical significance, tutorial value, novelty, theoretical importance, practicality, and cost-benefit analysis. The use of diffraction imaging to complement the seismic reflection method is rapidly gaining momentum in the oil and gas industry. As the industry moves toward exploiting smaller and more complex conventional reservoirs and extensive new unconventional resource plays, the application of the seismic diffraction method to image sub-wavelength features such as small-scale faults, fractures and stratigraphic pinchouts is expected to increase dramatically over the next few years. Seismic Diffraction covers seismic diffraction theory, modeling, observation, and imaging. Papers and discussion include an overview of seismic diffractions, including classic papers which introduced the potential of diffraction phenomena in seismic processing; papers on the forward modeling of seismic diffractions, with an emphasis on the theoretical principles; papers which describe techniques for diffraction mathematical modeling as well as laboratory experiments for the physical modeling of diffractions; key papers dealing with the observation of seismic diffractions, in near-surface-, reservoir-, as well as crustal studies; and key papers on diffraction imaging.
http://shop.seg.org/Online-Store/Product-Detail/ ProductId/14663369 This Geophysics Reprint Series volume focuses on seismic wave propagation through almost 50 years of collected works. It features the intense effort to advance laboratory and field research on the subject during what is often called the golden era of petroleum research. Chapters cover acoustics, field studies, borehole coupling, and acoustical logging. During his career in industry and later in the academic community, J. E. White was involved in some of the most significant advances in the industry. His contributions to seismic wave propagation are prolific, trailblazing, and highly relevant to exploration geophysics today. His clear, concise, communicative style will make this collection of great value to students and to practicing geoscientists. 
Seismic and Acoustic Velocities in Reservoir Rocks, Volume 3, Recent Developments Edited by Zhijing (Zee) Wang and Amos Nur
Volume 3 contains 56 papers divided into eight chapters representing a great mix of theoretical and experimental results. Both theories and data collected in this volume can be applied readily to solving problems and making decisions in reservoir and seismic modeling, interpretation, and monitoring. This book also includes the editors' introductions and extensive bibliographies to each chapter and four neverbefore-published introductory papers by Zhijing Wang. The introduction to Chapter 4, "Pore Fluid Properties," includes data from Yuguang Liu's Ph.D. thesis. The bibliography includes more than 1,000 references. This volume addresses some important rock-physics and seismic topics, including applications of the Biot, Gassmann, and local flow theories; seismic anisotropy, shale properties, effects of fractures, porosity, and saturation on seismic velocities; pore-fluid properties including gases, hydrocarbon oils, water and brine, gas-liquid mixtures and solutions, and drilling muds; shear velocity prediction and the applications of V p /V s ; soft sediments and sediments with gas hydrates; static versus dynamic elastic properties; and applications to reservoir characterization and seismic monitoring of reservoir processes. For more than half a century, interpreters, researchers, and teachers have used physicalmodel data to better understand and communicate the behavior of seismic waves. Seismic interpreters faced with ambiguities in data analysis have long struggled with the dilemma of either puzzling through the real seismic data or looking at computergenerated synthetic data. Physical-model data lie at an intermediate position between those two extremes. The articles included in this book cover the entire chronology of physical modeling, from the first efforts in Japan in the late 1920s to the space-age laser-ultrasonic experiments of the 1990s. Of the 44 papers collected in this volume, more than half are from sources other than Geophysics. The applications covered in this book include interpretation of complicated subsurface structures, research into elastic and anisotropic wave phenomena, and teaching of fundamental seismic principles. The text includes a tutorial of the basics of hydraulic fracturing, including the geologic and geomechanical factors that control fracture growth. In addition to practical issues associated with collecting and interpreting microseismic data, potential pitfalls and quality-control steps are discussed. Actual case studies are used to demonstrate engineering benefits and improved production through the use of microseismic monitoring. Providing a practical user guide for survey design, quality control, interpretation, and application of microseismic hydraulic fracture monitoring, this book will be of interest to geoscientists and engineers involved in development of unconventional reservoirs. 
Understanding Seismic Anisotropy in Exploration and Exploitation, second edition Leon Thomsen
Understanding Seismic Anisotropy in Exploration and Exploitation, second edition by Leon Thomsen is designed to show you how to recognize the effects of anisotropy in your data and to provide you with the intuitive concepts that you will need to analyze it. Since its original publication in 2002, seismic anisotropy has become a mainstream topic in exploration geophysics. With the emergence of the shale resource play, the issues of seismic anisotropy have become central, because all shales are seismically anisotropic, whether fractured or not. With the advent of wide-azimuth surveying, it has become apparent that most rocks are azimuthally anisotropic, with P-wave velocities and P-AVO gradients varying with source-receiver azimuth. What this means is that analysis of such data with narrow-azimuth algorithms and concepts will necessarily fail to get the most out of this expensively acquired data. The issues include not only seismic wave propagation, but also seismic rock physics. Isotropic concepts including velocity, Young's modulus, and Poisson's ratio have no place in the discussion of anisotropic rocks, unless qualified in some directional way (e.g., vertical Young's modulus). Likewise, fluid substitution in anisotropic rocks, using the isotropic Biot/Gassmann formula, leads to formal errors, because the bulk modulus does not appear, in a natural way, within the anisotropic P-wave velocity. This updated edition is now current as of 2014. Course, includes discussions of reservoir-engineering concepts and rock physics critical to the understanding of 4D data, along with topics in 4D seismic acquisition and processing. A primary focus of the book is interpretation and data integration. Case-study examples are used to demonstrate key concepts and are drawn on to demonstrate the range of interpretation methods currently employed by industry and the diversity of geologic settings and production scenarios in which 4D is making a difference. 
Seismic Acquisition from Yesterday to Tomorrow Julien Meunier
During the last few years, seismic acquisition has gone through a phase of fast acceleration, attested to by the development of wideazimuth surveys, the continuous increase in channel count, and the progress in simultaneous shooting. These developments, made possible by technological advancements today, will enable the production of clearer seismic images tomorrow. Seismic Acquisition from Yesterday to Tomorrow (SEG Distinguished Instructor Series No. 14), the companion book for the 2011 SEG/EAGE Distinguished Instructor Short Course, offers a reflection on this evolution. It starts with a short historical overview, followed by discussions of signal and noise. The core of the book is the relationship between acquisition parameters and seismic-image quality. It will provide geoscientists and all those interested in seismic images with the still unconventional view of seismic data acquisition as the first component of seismic imaging. (DISC provides an overview of the sensitivity of elastic waves in the earth to in situ stress, pore pressure, and the anisotropy of the rock fabric resulting from the depositional and stress history of the rock and introduces several of the applications of that sensitivity. A variety of applications and real data examples is presented, and particular emphasis is placed on the rockphysics basis underlying the use of geophysical data for solving geomechanical problems. The book, which accompanies the 2010 SEG/EAGE Distinguished Instructor Short Course, provides the basis for applying geophysics and rock-physics solutions to geomechanical challenges in exploration, drilling, and production and is aimed at a broad range of geoscientists and engineers who work in the petroleum industry. The book is suitable for individuals from subsurface disciplines as well as drilling, reservoir, and petroleum engineering. (DISC on DVD, 759A, is also available.) 
■ DISTINGUISHED INSTRUCTOR SERIES ■ DISTINGUISHED INSTRUCTOR SERIES 3C Seismic and VSP: Converted waves and vector wavefield applications James Gaiser
3C seismic applications provide enhanced rock property characterization of the reservoir that can complement P-wave methods. Continued interest in converted P-to S-waves (PS-waves) and vertical seismic profiles (VSPs) has resulted in the steady development of advanced vector wavefield techniques. PS-wave images along with VSP data can be used to help P-wave interpretation of structure in gas obscured zones, of elastic and fluid properties for lithology discrimination from S-wave impedance and density inversion in unconventional reservoirs, and of fracture characterization and stress monitoring from S-wave birefringence (splitting) analysis. The book, which accompanies the 2016 SEG Distinguished Instructor Short Course, presents an overview of 3C seismic theory and practical application: from fundamentals of PS-waves and VSPs, through to acquisition and processing including interpretation techniques. The emphasis is on unique aspects of vector wavefields, anisotropy, and the important relationships that unify S-waves and P-waves. Various applications and case studies demonstrate image benefits from PS-waves, elastic properties and fluid discrimination from joint inversion of amplitude variations with offset/angle (AVO/A), and VSP methods for anisotropic velocity model building and improved reservoir imaging. The book will be of interest to geophysicists, geologists, and engineers, especially those involved with or considering the use of AVO/A inversion, fracture/stress characterization analyses, or interpretation in gas-obscured reservoirs.
http://shop.seg.org/Online-Store/Product-Detail/ProductId/14630013 The goal of this primer is to provide a basic near-surface seismic reflection processing guide for workers who have not had industry-or academic-supported training or guidance but wish to maintain the integrity of seismic imaging as a tool for near-surface exploration. Increasingly, shallow-reflection seismology is being used as a noninvasive tool for determining physical properties and geometry of the upper 100 meters of the subsurface. This primer focuses on processing two small data sets using standard common-midpoint (CMP) processing and includes significant processing pitfalls encountered in previous work. The primer includes a booklet and accom panying data sets on CD. 
N O W A V A I L A B L E !
Introduction to Seismic Inversion Methods Brian H. Russell
An overview of techniques used in the inversion of seismic data is provided. Inversion is defined as mapping the physical structure and properties of the subsurface of the earth using measurements made on the surface, creating a model of the earth using seismic data as input. 
Geologic Columns of The LeadinG edGe Edited by M. Ray Thomasson and L. C. (Lee) Lawyer
This volume is a collection of "Geologic Column" papers reprinted from The Leading Edge. It is a concise and rich collection of geologic principles for use by interpretative geologists and geophysicists. Although the primary emphasis is on those principles that can affect the seismic record, broader-interest articles also are included. An understanding of these principles is essential for a comprehensive and complete interpretation of seismic data. The papers are organized by types of source rocks and their maturation, the stratigraphic setting in which hydrocarbons migrate and accumulate, descriptions of both clastic and carbonate sediment regimes, and the importance of biostratigraphy in understanding various geologic settings. Although the papers deal with conventional trap geometry to a limited degree, they emphasize some of the more specialized trap qualities such as fractured reservoirs and strike/slip-dominated features. They also cover other aspects of exploration, including the application of remote sensing, surface geochemical methods, and geostatistics. Problems of risk assessment and the organizational concepts and advantages of multidisciplinary teams also are addressed. The "Geologic Column" is a by-product of two committees, the SEG Interpretation Committee and the AAPG Geophysical Integration Committee (formerly Geophysics Committee), and this volume is copublished by SEG and AAPG. With more than 75 color illustrations, this book demonstrates the utility of VSP processing and interpretation. In Chapter 1, "Acquisition Considerations," the authors describe how VSP surveys differ from other borehole and surface-seismic methods and define the geometries and nomenclatures used throughout the book. In Chapter 2, "Integrated Interpretive Processing," they describe the interpretive processing methodology and processing procedures applied to the VSP data incorporated into the case histories in Chapters 3 through 6. The basic mathematics behind the wavefield separation, deconvolution, and far-offset processing of VSP data are reviewed in more detail in the appendix. Chapters 3 through 6 are case studies of carbonate reef and sandstone exploration plays from the western Canadian Sedimentary Basin. For each case study, the authors discuss the relevant geology and the interpretation of the existing seismic coverage prior to the drilling of the VSP well, the well results and the rationale behind recording the VSP data, the reevaluation of the surface-seismic coverage based on the VSP and associated well control, and the utility of the respective VSP survey. 
Theory of Seismic Diffractions Kamill Klem-Musatov
This book is a complete mathematical description of diffractions caused by seismic velocity discontinuities. Diffraction theory provides important physical insights into seismology and is a necessary part of describing the nature of a seismogram. The author describes elastic wave theory and relates it to the high-frequency approximations of ray theory. Particularly appealing to researchers interested in the development of the computer software for the seismic numerical modeling based on the ray approach, KlemMusatov's technique is suitable for programs based on asymptotic ray theory (ART). The physics of wave propagation covered in this book should help seismologists describe seismic data with general models of the earth's interior. This book is an English translation from an earlier volume used for more than a decade by Russian seismologists. 
Geophysical Signal Analysis Enders A. Robinson and Sven Treitel
This text, an introduction to geophysical signal analysis, is concerned with the construction, analysis, and interpretation of mathematical and statistical models. In general, it is intended to provide material of interest to upper undergraduate students in mathematics, science, and engineering. Much of this book requires only a knowledge of elementary algebra. However, at some points, a familiarity with elementary calculus and matrix algebra is needed. The practical use of the concepts and techniques developed is illustrated by numerous applications. Care has been taken to choose examples that are of interest to a variety of readers. Therefore, the book contains material of interest to both geophysicists and those engaged in digital signal analysis in disciplines other than geophysics. This book is a reprint of the 1980 Prentice-Hall volume of the same title. The geoscience workforce has a lower proportion of women compared to the general population of the United States and compared to many other STEM fields. This volume explores issues pertaining to gender parity in the geosciences, and it sheds light on some of the best practices that increase participation by women and promote parity. Highlights include: lessons learned from NSF-ADVANCE, data on gender composition of faculty at top earth science institutions in the United States, implicit bias and gender as a social structure, strategies for institutional change, dual career couples, family friendly policies, the role of mentoring, career advancement for women, recruiting diverse faculty, and models of institutional transformation. Although the book focuses specifically on the geosciences, the goal is to spread awareness of the best practices for gender parity in academic geoscience departments. Geoscientists, policymakers, educators, and administrators could all benefit from the contents of this book. Professional CUDA ® C Programming John Cheng, Max Grossman, and Ty McKercher (published by Wrox, A Wiley brand) Break into the powerful world of parallel GPU programming with this down-to-earth, practical guide. Professional CUDA ® C Programming presents CUDA -a parallel computing platform and programming model designed to ease the development of GPU programming -fundamentals in an easy-to-follow format, and teaches readers how to think in parallel and implement parallel algorithms on GPUs. With examples and exercises that help you see code, real-world applications, and try out new skills, this resource makes the complex concepts of parallel computing accessible and easy to understand. Each chapter is organized around one central topic and includes workable examples that demonstrate the development process, allowing you to measure signifi cant performance gains while exploring all aspects of GPU programming. The book makes complex CUDA concepts easy to understand for anyone with knowledge of basic software development with exercises designed to be both readable and high-performance. For the professional seeking entrance to parallel computing and the high-performance computing community, this book is an invaluable resource, with the most current information available on the market. 
Things You Should Know About Geophysics Edited By Matt Hall and Evan Blanco
There is something for every subsurface professional in these 52 short essays by more than three dozen petroleum geoscientists. The roster includes some of the most prolific geophysicists of our time, as well as some recently qualified scientists. The topics are even more diverse, ranging from anisotropic media to prestack interpretation, and from stories of early seismic workstations to career advice for the future. 
Things You Should Know About Geology Edited by Matt Hall
Every subsurface professional will enjoy these 52 short essays by more than 40 petroleum geoscientists. The list of authors includes some of the most successful explorationists of our time, as well as some scientists right at the start of their careers. The range of topics could scarcely be broader, covering fieldwork and mapping, beaches and turbidites, and ways to handle the inevitable uncertainty in all geological models. This joint SEG/EAGE publication includes two 3D geologic models presented on three CDs, along with an accompanying paper that explains the project. The salt model and some accompanying synthetic data sets are presented on one CD, and the overthrust model and accompanying data sets are provided on the other two CDs. Three-dimensional model data are useful for testing 3D processing algorithms (e.g., migration, velocity analysis, multiple suppression, etc.), understanding wave propagation in a complex 3D medium, choosing proper acquisition parameters, and testing various data-compression and data-transmission techniques. They also can be used for training and for benchmarking different hardware platforms. This project is a result of collaborative efforts of geophysicists, geologists, and computer scientists from more than 50 organizations. The CDs are accessible on computers using Macintosh, UNIX, and Windows operating systems. 
CREWES Spring Coulee 2008 3C-2D Dataset Consortium for Research in Elastic Wave Exploration Seismology
The CREWES (Consortium for Research in Elastic Wave Exploration Seismology) Spring Coulee 2008 DVD contains multicomponent seismic data acquired in southern Alberta using analog 3C geophones and dynamite and Vibroseis sources. 
CREWES Broadband 3C-2D Seismic Data Consortium for Research in Elastic Wave Exploration Seismology
In 1995, the Consortium for Research in Elastic Wave Exploration Seismology (CREWES) acquired a 4-km-long multi component broadband seismic survey over the Blackfoot oil field in Alberta, Canada. These data are ideal for low-frequency and sensor comparison research. This package includes SEG-Y format shot gathers sorted by type of geophone and component (vertical or horizontal), accompanied by observers and survey notes, stacked and migrated sections (SEG-Y), and well-log data (sonic, dipole sonic, and density logs) from the area. The data were acquired using 6-kg dynamite shots into four receiver configurations: 1C arrays, 3C (10-Hz) geophones, 3C (4.5-Hz) geophones, and 2C (2-Hz) geophones. A collection of relevant CREWES research reports and graduate theses based on these data is also included. 
CREWES BrAVO AVO & Inversion Collection
Consortium for Research in Elastic Wave Exploration Seismology
The CREWES BrAVO CD assembles a variety of AVO and inversion resources, including 57 research reports and 18 graduate theses, joint inversion software, multicomponent seismic, and interactive Zoeppritz software. Software includes Matlab ® scripts (ASCII), ProMAX ® executables, and Java applets. 
CREWES 3C-3D Seismic Data Set Consortium for Research in Elastic Wave Exploration Seismology
In this collection, CREWES makes available a key 3C-3D field data set. The data are included on two DVDs as raw vertical and horizontal shot gathers with geometry in the headers. The collection includes several other valuable components, such as stacked and migrated data, 3C-3D VSP data, well logs, and related research reports and theses. This collection is ideal for algorithm testing, research, teaching, and 3D multicomponent inter pretation. 
DWLS Well Log Chart Book CD Set Denver Well Logging Society
As a service to the international oil and gas community, the Denver Well Logging Society (DWLS) has prepared this set of seven CDs that contain log-evaluation chart books assembled by major service companies. These chart books date to the 1940s. Several loginterpretation references are included. 
Depth Imaging of Foothills Seismic Data
Edited by Laurence R. Lines, Donald C. Lawton, and Samuel H. Gray This book evolved from a project of the Canadian Society of Exploration Geophysicists Superfund, a fund designed to support exploration geophysics research at Canadian universities. The project's purpose was to study the seismic depth imaging of complex geologic structures in the Canadian Foothills. This book is intended for seismic processors, interpreters, and researchers. It starts with a description of exploration problems in complex overthrust environments and then develops practical solutions in terms of migration methods and applications. The book gives heuristic descriptions of mathematical algorithms and provides case-history applications from overthrust belts. In addition to conventional poststack and prestack depth-migration approaches, the book examines migration from topography and anisotropic migration methods while providing examples derived from model and real data sets. Because of the increasing interest in Foothills oil and gas exploration, the book should provide valuable information for practitioner and theoretician alike. Elements of 3-D Seismology, second edition is a thorough introduction to the acquisition, processing, and interpretation of 3D seismic data. Developed from university courses, the text teaches the fundamentals of 3D seismic theory, techniques, and application. Discussions include: conceptual and historical foundations of modern reflection seismology; an overview of seismic wave phenomena in acoustic, elastic, and porous media; acquisition principles for land and marine seismic surveys; methods used to create 2D and 3D seismic images from field data; concepts of dip moveout, prestack migration, and depth migration; concepts and limitations of 3D seismic interpretation for structure, stratigraphy, and rock property estimation; and the interpretation role of attributes, impedance estimation, and AVO. A companion CD with related QuickTime movies and SeisCom 7 for rapid calculation of 2D and 3D seismic quantities is included. 
Seismic Data Processing, first edition Öz Yilmaz
Based on SEG's best seller, Seismic Data Processing, this set of 15 DVDs/ videocassettes totaling 24 hours is a course that can be attended at the individual's own pace. Expanded and updated from the original text, this is an excellent educational tool for practicing explorationists, academic groups, research institutions, and field crews in remote areas. The instructor, who is also the author, covers all facets of processing seismic data from all perspectives with an excellent balance in pres entation. A preview package may be purchased to evaluate the video series (but is not suitable for use in training sessions). The preview includes a DVD/videocassette containing selected topics from the series, plus a copy of the textbook. The price has been reduced by 65% from the original cost. Preview charge will be applied toward the purchase of the course. Discounts: 50% for second set, 75% for each additional set. Shipping charges within the United States are included with prepaid purchases. Formats: ½-inch NTSC, ½-inch PAL. Contact SEG for other formats available and for shipment outside the United States. Visit http://media.seg.org/ IntroExcerpt.html to see an excerpt from the video course.
■ ■ This is a recording of the 2010 Distinguished Instructor Short Course (DISC) by Colin Sayers. The state of stress within the earth has a profound effect on the propagation of seismic and borehole acoustic waves, this leads to many important applications of elastic waves for solving problems in petroleum geomechanics. This course provides an overview of the sensitivity of elastic waves in the earth to the in situ stress, pore pressure, and anisotropy of the rock fabric resulting from the depositional and stress history of the rock, and introduces some of the applications of this sensitivity. The course will provide the basis for applying geophysics and rock physics solutions to geomechanical challenges in exploration, drilling, and production. See catalog #233A for the accompanying DISC book. 
Understanding Seismic Anisotropy in Exploration and Exploitation Leon Thomsen
This recording of the fifth SEG/EAGE Distinguished Instructor Short Course, includes Leon Thomsen's entire presentation combining audio, video, PowerPoint, and transcript. An interactive exercise graphically illustrates the relations among the anisotropy parameters. This is a companion to the book of the same title (catalog #225A). The introduction to borehole geophysics presented here emphasizes hardware, operational aspects, key geophysical measurements along with their pitfalls, and an overview of well log interpretation principles. This introduction gives an explanation of what is seen at the wellsite while the interpretation chapters aid in understanding how logs are used for formation evaluation, their most immediate purpose. This overview will help in understanding how each piece of a logging course fits together. By understanding welllogging principles, an explorationist will have a better knowledge of geophysical well logging than is provided by an interpretation course alone and will develop a better background from which to make log quality judgments. The Generalized Reciprocal Method of Seismic Refraction Interpretation Derecke Palmer, 1980, 112 pages In this monograph, the author describes a new comprehensive method of interpretation, the generalized reciprocal method (GRM), for which many of the previously presented methods are special cases. It also has the advantage of combining many of the better features of the individual methods. The Utility of Regional Gravity and Magnetic Anomaly Maps William J. Hinze, 1985, 468 pages The subjects of the papers that are included in this volume vary from the preparation of national maps to examples of the many uses of regional maps. The anomalies that are discussed range in a real dimension from hundreds of kilometers to tens of meters. The majority of the papers illustrate the utility of the maps in mapping structures and lithologic variations within the continental crust, the configuration of the crystalline basement rocks, zones of crustal weakness, distribution of extrusive and intrusive igneous rocks, and the geometry of sedimentary basins. Most cases are drawn from the United States and Canada, but examples from Europe, Africa, South America, and Asia are included. The uses of regional gravity and magnetic maps are illustrated by actual examples from petroleum, mineral, and geothermal exploration; earthquakehazard evaluation; and general geologic mapping.
■ ■ Paul Weimer and Roger M. Slatt, 2004, 488 pages Robert Garotta, 1999, 263 pages This book, produced for use with the third SEG/EAGE Distinguished Instructor Short Course, addresses the practical aspects of multicomponent data acquisition, processing, and interpretation. The first part of the book is devoted to overcoming the difficulties associated with shear-wave acquisition. Convertedmode operation is covered in detail using real-life examples. The particularities of sea-bottom receivers also are examined. The second part reviews the processing and the main challenges of the shear-converted modes: static corrections, gathering, velocity analysis, and compensation for shear-wave splitting in axial anisotropy. The book gives a detailed description of processing sequences, and 2D and 3D results, yielding natural axis orientation of layers, are compared in shear and PS converted modes. The third part is devoted to case histories in which new attributes, such as V P /V S ratio, crack density, or fracture orientation, are illustrated in a reservoir-characterization context. These case histories can guide the geophysicist to decide if a particular geologic situation can be handled best using shear waves. 
Petroleum Systems of Deepwater Settings
Shear Waves from Acquisition to Interpretation
■ SEG eBOOKS (NOT AVAILABLE IN PRINT)
Note: Individual e-books can be accessed directly by entering the URL displayed in each of the above listings. The URL contains the e-book's digital object identifier (DOI). This personalized narrative is both a technical and economic history showing how exploration geophysics evolved from simple scientific beginnings into a sophisticated science impacting civilization in diverse ways. It presents geophysics as an intriguing scientific and technical field full of sharp contrasts, revealing it as an unusual blend of the theoretical and the practical, the laboratory and the field, the nonprofit effort and the profit-making venture, a cornerstone of peace and an implement of war. Written by members of the profession well acquainted with many of the key actions and players, this book describes intriguing developments and applications that took place within three interrelated fields of earth physics -explor ation geophysics, seismology, and oceanography -during the never-ending search for oil and natural gas. Stressing challenge and change, this chronicle is bracketed by two major flex points in Western civilization -the initial waging of deadly global war (1914) (1915) (1916) (1917) (1918) and the conclusion in the 1990s of the Cold War that had threatened civilization with nuclear annihilation. It is a complex story of people and events that highlights the emergence of major industries on the international scene. The book is essential reading for all practicing earth scientists and their families, investors in the industry, and people interested in economic geology, public and world affairs, military warfare, the history of science and technology, environmental sciences, and even outdoor adventure. Frank Hadsell, 1995, 256 pages Geophysicists come from diverse academic disciplines including physics, geology, mathematics, engineering, and computer science. Students need a source where they can acquire a common language of mathematics that is appropriate to geophysics. This volume relies on five basic principles: conservation of momentum, conservation of energy, Maxwell's equations, conservation of mathematical form, and embedding of calculi. It is assumed that those who study this book have a respectable background in mathematics, physics, and computer science as applied to time-series analysis. This book is intended for students who wish to acquire more depth in the field of geophysics. Note: Individual e-books can be accessed directly by entering the URL displayed in each of the above listings. The URL contains the e-book's digital object identifier (DOI). Fred Aminzadeh, Marwan Simaan, 1991, 249 pages This book examines a diverse set of petroleum exploration problems that properly designed expert systems can help solve. Chapter 1 provides an extensive review of expert systems as pertains to oil industry problems. Emphasis is given to how uncertainty and inexactness of data and rules from different disciplines could be handled by expert systems. The chapter suggests that fuzzy logic, evidential reasoning, and neural networks will prove essential in the design of many expert systems that are capable of solving more practical exploration problems. The problem of automatic picking of stacking velocities, using a rule based system, is addressed in Chapter 2. The expert system automates the task of picking the extreme of the velocity spectrum. The system incorporates common sense rules to distinguish primary reflection related peaks in the spectrum from those related to multiples and noise. The reviews and tutorials in Volume I, mostly invited papers, were not limited in size because they were prepared so that specialists and nonspecialists would both be served by the set of books. The articles are arranged in conventional textbook tradition: seismic, gravity and magnetics, electrical and electromagnetic, radiometric, well logging, and special applications. 
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